oil tillage, the preparation of agricultural soil by mechanical processes, is one of the main and critical operations performed on agricultural fields. Soil tillage significantly affects soil mechanical and hydrological properties (e.g., water accessibility and mechanical impedance), which consequently affect plant growth processes, principally root development and water uptake (Kahlon et al., 2012) . Therefore, implementation of soil tillage, which is applied at the right place and at the right depth, for a specific crop and soil condition, is critical for optimum crop production. Conventional uniform tillage (constant tillage depth) is a common practice in many agricultural fields. The conventional tillage system does not consider the different requirements of different locations across agricultural fields. Applying tillage deeper than required can lead to excessive soil disturbance and incorporation of crop residues, which may cause increased soil erosion, greater energy consumption, and decreased crop yield. On the other hand, tillage which is shallower than necessary can result in weak crop stands; hence, reduced crop yields (Lal, 1991; Raper et al., 2001 ). Both shallow and deep tillage depths are considered as a poor achievement of tillage operations and can have negative impacts on the efficiency of agricultural systems in terms of both the production and economic aspects. Therefore, tailoring tillage depths to fit the requirements of different field locations (precision tillage) can enhance the process of sustainable crop production (Cakir, 2010) .
Site-specific tillage or precision tillage is defined as changing soil tillage depth to achieve variable depth tillage (VDT) that matches the requirements of different field locations. In other words, it refers to any tillage system that is used to change soil physical properties for specific selected locations in the field at specific soil depths aiming at improving crop growth, reducing the cost of tillage and enhancing soil conservation (Gilandeh et al., 2006; Khalilian et al., 2002) . Performing tillage at a constant depth for the whole field despite the existence of spatial variability in soil firmness would result in a tillage depth either shallower or deeper than the required depth, which could be costly in both cases. Therefore, whenever soil tillage is necessary, it may be beneficial to optimize tillage operations through VDT technology to reduce the negative effects of over-or underdisturbance of the soil in agricultural fields and to minimize energy consumption, and possibly reduce the cost of production through reduced fuel consumption and optimum use of equipment (Gilandeh et al., 2006; El Nahry et al., 2011) . Hence, understanding the spatial variations in soil compaction across agricultural fields is important, as the identification of the locations of the compacted soil would greatly assist in adopting the proper tillage depth to improve crop yields (Raper et al., 2005) . Specialized soil sensors, such as
